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ABSTRACT
This paper studies the gender gap in academic achievement using a nationally representative 
survey of middle school students in China. Chinese girls outperform boys in Mathematics, Chi-
nese, and English by 13.5%, 62.1%, and 61.5% of a standard deviation, respectively, which is 
one of the largest gender gaps in the world. Using the OLS regression with interactions between 
gender and family-, teacher-, and school-level variables, I show that girls benefit from having a 
same-sex teacher in Mathematics and Chinese. For boys, however, the effect of sex congruence 
with the subject teacher is insignificant in all three subjects. Girls’ resilience in the face of ad-
verse family and school environments also contributes to the gap. In dysfunctional families and 
lower-ranking schools, the female advantage is even more pronounced. 
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INTRODUCTION 
The gender gap in academic performance is an important 
and prevalent problem around the globe and throughout 
the education process. In most countries, girls consistent-
ly underperform boys in math, while boys fall short in 
reading subjects (Klecker 2015).  Researchers have found 
that gender gaps in math and reading emerge as early as 
in primary school (Golsteyn and Schils 2014; Fryer and 
Levitt 2010) and persist through middle school and high 
school (Bharadwaj et al. 2012). The gender gap in test 
scores can also translate into gendered educational and 
career choice in college and beyond (Maple and Stage 
1991; Jacobs 2005), which arguably accounts for a sig-
nificant share of the gender gap in earnings from employ-
ment (OECD 2016). 
 
Past research has investigated a wide range of mechanisms 
to explain the math and reading gender gap but finds con-
flicting evidence. Some scholars have argued that a higher 
degree of gender equality in the country is related to a 
smaller or even reversed gender gap in math (Guiso et al. 
2008), while more recent studies refute this relationship 
(Fryer and Levitt 2010; Stoet and Geary 2013). Among 
other factors, studies have pointed out that gender con-
gruence with teacher has a substantial impact on students’ 
performance (Dee 2007; Lim and Meer 2016); however, 
Bharadwaj et al. (2012) do not find such evidence. 
Despite wide discussion of the academic gender gap in lit-
erature, few studies have focused on China — the country 
with the largest education system in the world — partly 
due to the lack of publicly available data. Fortunately, this 
paper is able to use recent data from the China Educa-
tion Panel Survey (CEPS), the first nationally representa-
tive survey of Chinese middle school students, to reveal 
a striking gender gap in students’ test scores. This paper 
employs fixed effect Ordinary Least Square (OLS) regres-
sion with interactions between gender and environmental 
factors to explore the heterogeneous impacts of family, 
classroom, and school environments on boys and girls. 
The findings suggest that the gender congruence with 
subject teachers and girls’ resilience in the face of adverse 
family and school environments might, to a large degree, 
have contributed to girls’ advantage over boys across all 
three academic subjects.
This paper contributes to this rich body of literature in two 
important ways. First, this study reveals a striking “new 
gender gap” in Chinese middle schools. Contrary to the 
persisting Math advantage of boys in western countries, 
Chinese girls actually outperform boys in Math. The fe-
male advantage in Chinese and English is also of much 
greater magnitude than what past literature has found. 
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Second, previous research using the CEPS data mainly fo-
cused on the effect of student-teacher gender congruence 
on test scores (Gong et al. 2018; Zhang 2019; Chen, Chen 
& Hu 2019). To the best of my knowledge, this paper is 
the first using the CEPS data which explains the gender 
gap from the family and school perspective and shows 
that girls and boys react differently to adverse family and 
school environments.
The remainder of the paper is structured as follows. Sec-
tion 2 describes the data used in the analysis and gives 
some preliminary observations. Section 3 lays out the 
model and presents regression results. Section 4 performs 
robustness checks. Section 5 recapitulates the main find-
ings and concludes the paper. 
DATA 
This paper applies a cross-sectional analysis on the base-
line survey of CEPS, which sampled 19,487 students 
in the school year 2013-14 with a multi-stage sampling 
design. Among them, 10,279 students were in grade 7 
(freshman in middle school, age 13), and 9,208 students 
were in grade 9 (senior in middle school, age 15). Exclud-
ing students who have no test score record, the final sam-
ple consists of 19,028 students in 438 classrooms across 
112 schools. In order to make inference to the underlying 
population, this paper incorporates the inverse probability 
weights in the data which denote the sampling probability 
of each observation.
Weighted summary statistics are displayed in Table 1. The 
student outcome variables are the midterm test scores of 
Math, Chinese, and English. Since the midterm exam was 
designed individually by each school, I standardize the 
scores within each school’s grade level to have mean 70 
and standard deviation 10. Note that the test score is still 
not comparable between schools after the standardization 
— a strong student in a top school might score below the 
mean, whereas a weak student in a low-achieving school 
might have better test scores than the former student after 
the intra-school standardization. Therefore, regressions 
on test scores only make sense if we include a school 
fixed effect to limit the comparisons within each school.
Strikingly, girls in the CEPS survey have significantly 
better performance than boys in all three subjects. Fe-
male-male difference in mean scores for Math, Chinese, 
and English equal 13.5%, 62.1%, and 61.5% of a standard 
deviation, respectively. Interestingly, despite girls’ signif-
icant advantage in Math, girls are more likely to report 
difficulty in studying Math in grade 6, the year preceding 
middle school.
One might expect the background variables for boys and 
girls to be similar since the sex of a child could be seen as 
randomly distributed across households. However, China 
is an exception due to its long-standing one-child policy, 
and researchers have found the impact of the one-child 
policy to vary across rural and urban divides, eastern and 
western provinces, and ethnicities. For example, most ur-
ban couples had only one child, whereas rural and eth-
nic minority couples were often allowed to have a sec-
ond child or more, particularly if the first one was female 
(Zhang 2017). Moreover, sex-selection technology was 
somewhat available in urban areas for those with a strong 
preference for sons.
Given the heterogeneous impact of the one-child policy, it 
is not surprising to find disparate means for boys and girls 
in many family variables. Noticeably, boys are more like-
ly to be the only child and reside in well-off households, 
while girls tend to study in local schools and have both 
parents at home. At the same time, boys are more likely 
to face negative family environments where the father is 
alcoholic, parents have bad relationships, or parents fight 
regularly. 
Most of the variables are balanced at the classroom and 
school level, except that girls are more likely to attend 
public schools at a 5% significance level. The distribu-
tions of certain school variables do not appear indepen-
dent of gender, but no consistent and meaningful pattern 
can be found. For example, boys are slightly more likely 
to attend schools that are among the best in the region, 
whereas they also tend to be in schools that are ranked 
“medium and below.”
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We have seen a “reverse gender gap” in Math as well as 
large female advantages in Chinese and English from the 
mean scores. Figure 1 shows that boys have a thicker left 
tail in their Math score distribution which brings down 
the average score, but boys and girls perform comparably 
toward the right tail.
In Chinese and English scores, however, the entire dis-
tributions of boys are to the left with respect to those of 
girls (Figure 2 and Figure 3). Table 3 corroborates this 
pattern by presenting the ratio of boys to girls in the top 
and bottom percentiles. There are more boys than girls in 
the bottom 1, 5, and 10 percentiles across all three sub-
jects, with the ratio as high as 6.35 to 1 in Chinese. Girls 
are also overrepresented in the top percentiles compared 
to their share in the student population, except for the 99th 
percentile in Math. Consistent with past literature, there 
is a slight male advantage in Math among top achievers 
(Tsui 2007). 
MODELS AND RESULTS
This section aims to explore the mechanism of the “new 
gender gap” using the weighted OLS regression with 
fixed effects and interactions. The first specification is of 
the form 
where i indexes students, j indexes schools, and k indexes 
grades. Yijk denotes the standardized midterm test score 
for student i in grade k at school j. Female is the indicator 
variable that equals 1 if student i is female. xijk is a set of 
individual, family, and teacher–level covariates detailed 
in the summary statistics, and a subset of it, x1ijk, is inter-
acted with the female indicator. schoolj denotes a set of 
school-level variables of school j, and it is also interacted 
with the student’s gender. Djk is a set of school-grade fixed 
effects to limit the comparison within the same school-
grade. The standard errors are also clustered at the school-
grade level. Table 3 reports the results for Math, Chinese, 
and English specifications. Due to the large number of co-
variates in the regression, the full results are displayed in 
four panels according to the variable categories.
1. Student-level Variables
Table 3 Panel A displays the estimated coefficients of 
the student-level variables. Students who are the only 
child in the household score higher in all three subjects 
compared to students with siblings, and the effect is the 
largest in English and significant at 0.1% level. The signs 
of the interaction terms suggest that being the only child 
helps girls more on Math but boosts Chinese and English 
scores for boys more. It is surprising that, within the same 
school-grade, students of rural backgrounds perform 7.2% 
of a standard deviation better in Math than urban students, 
while not falling short in Chinese and English as well. 
Additionally, the CEPS-designed cognitive test appears 
to be strongly correlated with students’ academic perfor-
mance. A single standard deviation increase in cognitive 
score brings up Math scores by 43% of a standard devia-
tion, and Chinese and English scores by slightly smaller 
magnitudes. Finally, if a student reports difficulty with a 
subject in grade 6 (the year preceding middle school), the 
student tends to suffer more in middle school. 
2. Family-level Variables
In Panel B, family-level economic status reveals a pattern 
distinct from most studies — students in “rich” house-
holds actually perform worse than students in “medium” 
or “poor” groups. Nonetheless, parental education is still 
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strongly correlated with student test scores. If either of the 
student’s parents holds a bachelor’s degree, the student 
scores higher in all subjects by over 15% of a standard 
deviation on average. Moreover, a gendered mechanism 
seems to be working on the side of parents. A highly ed-
ucated mother raises Math scores the most, while a col-
lege-trained father brings the biggest improvement on 
Chinese and English scores. This finding suggests that a 
role-model mechanism might be underway in the family 
environment, where an educated parent offsets the typical 
gender stereotype associated with specific subjects. 
As expected, parental absence negatively affects all sub-
jects, while the impact of an absent mother is the most 
significant. I construct a composite score to measure the 
degree of the family adversities. The score sums up three 
dummy variables: “Father drunk,” “Parent fight,” and 
“Parent in bad relation.” Compared to students who report 
none of these situations, students reporting any degree of 
family dysfunction underperform in all subjects.
However, the interaction terms with female indicate that 
girls suffer relatively less than boys, or perhaps do not 
suffer at all, in an adverse family environment. All but one 
interaction term yield positive point estimates, and female 
students who report all three dysfunction indicators even 
score higher in Math than the base group, although this 
group should be interpreted with caution given its small 
size. This squares with past evidence that girls tend to be 
more resilient in the face of adverse family environments. 
3. Teacher-level Variables
The results from teacher-level variables corroborate past 
findings that sex congruence with a teacher influences stu-
dent outcomes. I find that having a female home teacher 
improves all test scores regardless of students’ gender. 
The effect can be as great as 20% of a standard deviation 
for Chinese and is significant at the 1% level after con-
trolling for the home teacher’s teaching experience and 
qualifications. This seems to suggest that female teach-
ers, on average, are better moderators in the homeroom, 
which involves dealing with various interpersonal issues 
that may indirectly impact students’ overall performance.
While the gender of subject teachers has no significant 
influence on boys’ test scores, girls seem to be unique-
ly benefiting from having Math and Chinese teachers of 
the same gender. Female Math and Chinese teachers raise 
girls’ test scores by 9.43% and 11.46% of a standard de-
viation relative to that of boys. To put this in perspective, 
the female-male reverse gender gap in Math is 1.351 (= 
70.699-69.348) in the underlying population. There-
fore, in classrooms with a female Math teacher, 69.8% 
(=0.943/1.351) of girls’ advantage in Math can be ex-
plained by having a female teacher alone. 
4. School-level Variables
Despite the presence of the school-grade fixed effects, the 
heterogeneous impact of school on boys and girls can still 
be identified by interacting school characteristics with 
gender. The interaction term estimates the effect of the 
regressor on girls relative to the effect on boys; however, 
we cannot obtain the point estimates for the school-level 
variables due to the collinearity with fixed effects used in 
the model.
Compared to schools where the majority of students are 
locals, girls do better than boys in schools with a mixed 
non-local and local population. In schools with 50-70% 
local students, girls score around 0.13-0.15 standard de-
viation higher than boys. Similarly, in schools where stu-
dents are mostly from a rural background, girls consistent-
ly outperform boys in all subjects, with the biggest effect 
in Math and English. Remarkably, girls score 19.4% and 
24.3% of a standard deviation higher than boys in Chinese 
and English in schools ranked medium and below in local 
district. This difference amounts to one third of the female 
advantage in Chinese and English tests. These evidences 
corroborate previous findings that girls are generally less 
impacted by disruptive school environments compared to 
their male counterparts. 
ROBUSTNESS CHECKS
This section performs two robustness checks. In the first 
robustness check, I estimate the model separately for boys 
and girls, retaining the same explanatory variables as the 
main regression. The school-level covariates are exclud-
ed because of collinearity with the school-grade fixed ef-
fects. The model is of the following form 
where xijk denotes the set of all individual, family, and 
teacher level covariates and Djk denotes the school-grade 
fixed effects. A selected set of results is presented in Table 
4. The separate regressions comply with most findings in 
the main model. Being the only child is positively cor-
related with all test scores, but it benefits girls more on 
Math and boys more on Chinese and English. Rich kids 
do worse than the medium group, while rich girls appear 
to have the lowest scores. Parental absence, especially 








The Yale Undergraduate Research Journal, Vol. 1 [2020], Iss. 1, Art. 6
https://elischolar.library.yale.edu/yurj/vol1/iss1/6
that of mother, brings down all test scores for both gen-
ders. However, girls seem to suffer more from the absence 
of both parents, which squares with the observation that 
girls may have to take care of other siblings in the case 
where both parents are away from home. Noticeably, for 
the negative family composite variable, boys return large-
ly negative and significant estimates while those for girls 
are relatively smaller and mostly insignificant. This again 
substantiates the finding that girls do better than boys 
when residing in a difficult home environment. 
For the teacher variable, boys benefit slightly more from 
having a female home teacher but are indifferent to the 
sex of the subject teacher. In contrast, girls have a sub-
stantial test score gain in Math and Chinese when the 
teachers are female. 
The second robustness check simply tabulates the fe-
male-male test score gap in different subpopulations. 
Compared with the entire population, the female advan-
tage in the group of the only child is larger in Math and 
smaller in the other two subjects. It further proves that 
being the only child helps each gender in the subjects that 
are stereotypically associated with the opposite sex. It is 
also conspicuous that students in lower-ranking schools, 
dysfunctional families, or poor households show larger 
gender gaps in all three subjects. The female advantage 
in English even reaches 77.1% of a standard deviation in 
lower-ranking schools. It is again the evidence that female 
advantages are more pronounced among disadvantaged 
students. In sum, the robustness checks are consistent 
with the findings of the main model.
DISCUSSION AND CONCLUSION 
Using recent data from China Education Panel Survey, 
this paper explores the “new gender gap” among Chinese 
middle school students. Girls in grade 7 and 9 outperform 
boys in Math, Chinese, and English, with gaps as large 
as more than 0.6 standard deviation. Consistent with past 
research with the same dataset, this paper finds that hav-
ing a female Math and Chinese teacher disproportionally 
boosts girls’ test scores. Indeed, having a female Math 
teacher alone could explain nearly 70% of the reverse 
gender gap in Math in such classrooms.
The foremost contribution of the paper is to present robust 
evidence that girls outperform boys in adverse family and 
school circumstances. In general, girls are less impacted 
by residing in households where the father is alcoholic, 
parents fight, or parents are in bad relations. Female-male 
gender gap in all subjects widens in schools with a large 
proportion of non-local students, schools that enroll 
mainly rural students, public schools, and bottom-ranking 
schools. 
Finally, it may be worthwhile to ask why a reverse gender 
gap in Math already emerged in China seven years ago, 
while in most of the developed countries with arguably 
higher degrees of gender equality, men still outperform 
women in Math today. One possible explanation might 
lie precisely in the fact that China is a developing country 
with a large urban/rural divide and uneven school quali-
ties. As this paper demonstrates, girls are more resilient 
in disruptive school and family environments. Such re-
silience and adaptability might be why we have seen a 
striking “new gender gap” in the population. 
This paper is certain to contain many inadequacies. It 
demonstrates ample evidence of female advantage in 
family and school adversities, but it might be possible to 
further examine the detailed mechanisms of such an ad-
vantage. This paper also leaves many fascinating ques-
tions waiting to be explored: Does the impact of having 
a matched-sex teacher grow or diminish over time? Will 
the female advantage in Math be reversed in senior high 
school? Will the comparison across schools tell us more if 
a standardized test is recorded? Based on the preliminary 
findings in this paper, future researchers could look into 
these questions in depth when more of the CEPS data be-
comes available.
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